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[bookmark: _Toc415085486][bookmark: _Toc503902285]1	Introduction
In last RAN1 meeting, with respect to the Rel-18 work item Further NR Coverage Enhancement, some progress were achieved, however there are some detail relevant to the SSB-to-RO association and RO group configuration to be discussed and finalized. This contribution aims to make analysis on these configurations and provide our proposals for RAN1 decision.
2		Discussion
[bookmark: _Toc53783607]Association pattern period of SSB to RO mapping
According to the agreement in last meeting[1], the following options were provided by the feature leader,
	[bookmark: OLE_LINK13][bookmark: OLE_LINK22][bookmark: OLE_LINK8][bookmark: OLE_LINK31]Agreement
· [bookmark: OLE_LINK102][bookmark: OLE_LINK146][bookmark: OLE_LINK104][bookmark: OLE_LINK115]The number of SSB-to-RO association pattern periods K within the time period X, down select from the following options.
· Option 1: K is explicitly configured.
· Option 2: K is implicitly determined
· [bookmark: OLE_LINK103]Option 3: K is a fixed value for all number of multiple PRACH transmissions.



Regarding the number of SSB-to-RO association pattern periods K within the time period X, Option 2 is preferred, the K can be determined implicitly, i.e., no need of explicit configuration, according to the configuration of RO in time domain and frequency domain and the number of RO in one RO group (i.e. 2, 4 or 8).
In our understanding, Option 3 i.e., K is a fixed value for all number of multiple PRACH transmissions, is not feasible. Assuming SSB-to-RO association pattern is configured, if the RO number is different, the K might be different since the value of K should be set in order to accommodate at least one RO group in the time period X, e.g. the K value for scenario of 4 ROs in one group might be twice multiple of that K value for scenario of only 2 ROs within one group.  
Example 1.


[bookmark: OLE_LINK4][bookmark: OLE_LINK105][bookmark: OLE_LINK133][bookmark: OLE_LINK123][bookmark: OLE_LINK134][bookmark: OLE_LINK124][bookmark: OLE_LINK129][bookmark: OLE_LINK125][bookmark: OLE_LINK127]In this example, number of SSB tx is 8 and FDM set to 4, the SSB-to-RO association pattern period is twice of the RACH configuration period. In the scenario where number of multiple PRACH transmissions set to 2, i.e. 2 ROs within one RO group, the K should be determined as 2, that means the PRACH repetition period X corresponding to any SSB index spans two association pattern periods, while spans four association pattern periods in the scenario where number of multiple PRACH transmissions set to 4, and so on. 
Example 2


[bookmark: OLE_LINK130]In the example 2, the determination of K value is similar to example 1, while the SSB-to-RO association pattern period is four times of PRACH configuration period. Hereby, the PRACH repetition period X corresponding to any SSB index spans two association pattern periods for 2 repetitions of PRACH transmission, and spans four association pattern periods for 4 repetitions of PRACH transmission, and so on.
[bookmark: OLE_LINK58]Proposal 1: For determination of number of SSB-to-RO association pattern periods K within the time period X, Option 2 is preferred, i.e., K is implicitly determined.

How an RO group is determined
Consider one or both of the following options to realize RO group(s) determination/configuration.
	· [bookmark: OLE_LINK98]Determination of starting RO for each RO group for each value of the number of multiple PRACH transmissions, down select from the following options.
· Option 1: Index/indices of the starting RO(s) of the RO group(s) is/are explicitly indicated. 
· FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers
· FFS: whether only the starting RO of the first RO group is explicitly indicated, and the starting ROs of the other RO groups are implicitly determined.
· FFS: other ROs for each RO group
· [bookmark: OLE_LINK135]Option 2: The time start position and the frequency start position of the first valid RO for each RO group are implicitly determined.
· FFS: other ROs for each RO group
· [bookmark: OLE_LINK137]FFS: whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers



Regarding determination of starting RO for each RO group for each value of the number of multiple PRACH transmissions, Option 2 is preferred, i.e., the time start position and the frequency start position of the first valid RO for each RO group can be implicitly determined based on these parameters:  
· [bookmark: OLE_LINK57]number of multiple PRACH transmissions, 
· total number of SSB transmitted in the serving cell, 
· number  of SS/PBCH block indexes associated with one PRACH occasion, 
· FDM, and
· RACH occasion configuration for the multiple PRACH transmissions.
Once the first RO determined within one group, the second RO would be the next RO associated with the same SSB index according to the SSB-to-RO mapping rules, and so on.
[bookmark: OLE_LINK152]Whether other parameters configured by gNB to allow density control and/or RO group(s) position alignment for multiple configured numbers? In our view, based on above RO group determination mechanism, there is no need to introduce other parameters for density or RO group position alignment for simplicity of specification.
[bookmark: OLE_LINK106][bookmark: OLE_LINK18]Proposal 2: The time start position and the frequency start position of the first valid RO for each RO group are implicitly determined.
Proposal 3: There is no need to introduce other parameters for density or RO group position alignment.

Rules for drop PRACH transmissions
	Agreement
If one or more PRACH transmission(s) of the multiple PRACH transmissions in one PRACH attempt are dropped based on the rules causing to drop PRACH transmission(s) in existing spec., the dropped PRACH transmission(s) is not postponed.
· FFS: whether to introduce new rules causing to drop PRACH transmission.
· FFS: whether there is standard impact if the dropped PRACH transmission affect the remaining PRACH transmission within the same RO group.


[bookmark: OLE_LINK92][bookmark: OLE_LINK95]In our view, the dropping rules for single PRACH transmission in the existing spec could be re-used for Rel-18 multiple PRACH transmissions, without need to introduce new dropping rules. 
In our understanding, the impact due to dropping of PRACH transmission is the reduced transmission in one RO group, which might mitigate the gain obtained from combined detection on the gNB side. However, the PRACH coverage enhancement based on multiple PRACH transmissions is a best effort for those UEs under bad radio condition. Furthermore, the dropping of PRACH transmission is a corner case. Even if the access failed in the current RACH attempt, the UE could try another access attempt or increase the number of PRACH transmission in one RO group to contradict the impact of PRACH dropping.
[bookmark: OLE_LINK19]Proposal 4:  No new PRACH dropping rules are needed in Rel-18.
SSB-to-RO mapping
[bookmark: OLE_LINK99][bookmark: OLE_LINK100]Considering the time available for Rel-18 solution is limited, and introduction of new SSB-to-RO mapping would affect the re-use of Rel-17 Additional RO framework, it is preferred to deprioritize the discussion of new SSB-to-RO mapping scheme and go forward with the existing mapping scheme.
[bookmark: OLE_LINK20]Proposal 5: It is preferred to deprioritize the discussion of new SSB-to-RO mapping scheme.

3	Conclusions
In this contribution, we discussed the open issues in the last RAN1 meeting and after further evaluation the proposals are provided below,
Proposal 1: For determination of number of SSB-to-RO association pattern periods K within the time period X, Option 2 is preferred, i.e., K is implicitly determined.
Proposal 2: The time start position and the frequency start position of the first valid RO for each RO group are implicitly determined.
Proposal 3: There is no need to introduce other parameters for density or RO group position alignment.
Proposal 4:  No new PRACH dropping rules are needed in Rel-18.
Proposal 5: It is preferred to deprioritize the discussion of new SSB-to-RO mapping scheme.

4. References
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